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[57] ABSTRACT 

An electric fluid heating device for heating compara- 
tively small amounts of a fluid medium, particularly for 
dental purposes, is characterized in that an operable 
controllable semiconductor, such as a transistor, is used 
as the heating element. The fluid heating device in- 
cludes a metallic casing provided with a fluid heating 
chamber having a fluid inlet and outlet. The semicon- 
ductor is seated in a recess in the casing in heat ex- 
change relation with the chamber. A temperature re- 
sponsive control circuit including a PTC resistor in heat 
exchange relationship with the chamber is provided for 
regulating the current flowing through the semiconduc- 
tor and thus the heat output thereof. The casing is made 
in two parts to permit a damaged smiconductor to be 
easily removed and replaced. 

3 Claims, 3 Drawing Figures 
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The invention will appear more clearly from the fol- 

ELECTRIC FLUID HEATING DEVICE lowing detailed description when taken in connection 

This invention relates to an electrical heating device with the accompanying drawing showing by way of 

for heating comparatively small amounts of a medium, example only, preferred embodiments of the inventive 

particularly for dental purposes. 5 idea. 

Heating devices are known wherein so-called heating In the drawing: 

cartridges are used. The heating cartridges consist sub- FIG. 1 is a section through an electrical heating de- 

stantially of a ceramic casing in which is isolatedly vice of the present invention. 

located a glow coil adapted to be connected to a source FIG. 2 is an electrical switch circuit of the same heat- 

of voltage. These heating devices are comparatively 1° ing device. 

large, particularly for larger heat outputs, so that it is FIG. 3 shows operational diagrams, 
rather difficult to place them in small baffle spaces. A FIG. 1 shows an electrical heating device used for the 
further drawback is that the regulating of temperature heating of a flowing liquid medium. The heating device 
of the medium to be heated with such a heating device includes a heating block 1 made of a good heat conduct- 
is not satisfactory and is possible only through a com- 15 ing material, for example, of brass. At its upper side a 
paratively large expenditure for additional structural transistor 2 is placed lowered in a corresponding coun- 
parts (bimetallic regulator, etc.) which in addition con- tersink. The mass of the heater block is so set that on the 
stitute a further source of wear. one hand there is a sufficiently great heat capacity and 

An object of the present invention is the provision of on the other hand a good regulation of the temperature 

an electrical heating device of the described type which 20 of the medium to be heated can be produced. The outer 

is of simple construction, which can be made very small surface of the heater block can be covered with an 

in size and which makes possible a particular good regu- insulating coating, thereby increasing the efficiency of 

lation of temperature of the medium to be heated with- the heating device. An effective shape of the heater 

out requiring a larger amount of structural parts. block, for example, a ball, can also help in diminishing 

In the accomplishment of the objectives of the present the outward passage of heat and thereby improve the 

invention it was found desirable to use an operable efficiency of the heater. 

semiconductor as the heating element. Of advantage is The transistor 2 is connected by its pot-like casing 

the use of a transistor. with the heater block 1, possibly with the provision of a 

Up to now the lost heat taking place in a transistor or 3Q heat conducting paste, so as to provide good heat trans- 
other operable semi-conductor was always considered mission. A cover 3 lies upon the transistor 2 and con- 
as undesirable. Measures were carried out with corre- tains a chamber 4 and a channel 5. Electrical contacts 6 
spondingly large expenditure and often by adopting of the transistor 2 extend with insulation out of the 
substantial compromises to direct heat appearing in cover 3. Cold medium flowing into the chamber 4 ab- 
these semi-conductors as quickly as possible to the sur- 35 sorbs the heat produced by the transistor. Since the 
rounding air. Transistors are purposefully arranged, for transistor is most strongly heating within the range of its 
example, in well cooled locations of an apparatus or electrical contacts 6 and since the cover 3 is compara- 
within a switching device. Additional means, such as tively thin walled and consists of a good heat conduct- 
cooling ribs or heat removing sheets were used to pro- ing material, a great transmission of heat to the medium 
vide a better and quicker heat transfer into the open. 40 takes place in the chamber 4. A PTC resistor 7 is pro- 

The present invention is based on the idea of deliber- vided on the top side of the cover 3 and lies firmly upon 
ately using the heat of an operable semi-conductor the outer surface of the cover, possibly again with the 
which up to now was removed unused with large ex- use of an intermediate layer of heat conducting paste, 
penditure and to employ it for heating a medium. The The medium heated in the chamber 4 flows through 
present invention provides a heating device which is 45 channels 5, 8 into a chamber 9 from which it reaches the 
simply constructed, which can be placed in small baffle outflow channel 11 through a mesh filter 10. The mesh 
spaces and which particularly provides good regulation filter 10 prevents small particles possibly contained in 
of temperature of the medium to be heated. This can be the flowing medium from clogging the outflow open- 
attained by operating the transistor with an actuating ings, which are often very small, of the users connected 
member dependent on temperature. Since a transistor 50 to the outlet. The filter 10 can be easily replaced or 
can be easily regulated comparatively simple means can removed for cleaning by the removal of a closing screw 
provide a very good and precise temperature regulation 12. When suitable material is provided for the casing of 
for the medium to be heated. As the operating member the transistor it can be also directly rinsed by the flow- 
a PTC resistor can be advantageously used. The heating ing medium. This considerably improves the heat ex- 
device is thus made as a self regulating heater. At low 55 change and also the regulation of the heating device, 
temperatures the PTC resistor opens the transistor and The cover 3 is pressed by two screws 13, 14 against 
thus switches on the heating. With increasing tempera- the underlying surface of the transistor 2, so that there 
ture the transmittancy of the transistor is diminished is a good heat transmission between the two parts. It is 
more and more until finally it is locked completely and also possible to further improve heat transmission by 
thus switches off the heating device. In order to be able 60 the use of an intermediate layer of a heat conducting 
to compensate for larger leakage in transistors which paste. If the transistor is damaged, it can be easily re- 
would lead to excessively high collective currents in moved from the heat block 1 and replaced by a new 
transistors, it is advantageous to provide a series resis- one. 

tance connected in series with the collector-emitter As a variant it is also possible to use an output transis- 

stretch of the transistor to limit the collector current, 65 tor in the shape of a small plate, namely, without the 

the voltage potential of which influences an operating pot-like casing. This construction is particularly well 

transformer for operating the basic current of the tran- suited for insertion of the heating device into a dental 

sistor. handpiece. 
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FIG. 2 shows the switch circuit of the heating device. 
To a source of direct voltage U 0 are connected in series 
the collector-emitter part of the transistor 2 which is an 
output transistor, and a series-resistance 15. Parallel 
thereto and also in series extend the PTC resistor 7 and 5 
the collector-emitter part of an control transistor 16. A 
regulatable resistance 17 extends between the base of 
the control transistor 16 and the emitter of the output 
transistor 2. The control transistor 16 and the two resis- 
tances 15 and 17 are mounted upon a conducting plate 10 
(not shown) which is arranged at the rear side of the 
heating block 1 and spaced from the block. 

The PTC resistor 7 supplies the necessary basic cur- 
rent to the output transistor 2 and produces the self 
regulation of the heating device. When there is a great 15 
flow of water and the water temperature is cold, the 
transistor 2 has a high output reception, as indicated in 
the diagram of FIG. 3 by the current flow J. The cur- 
rent value is about 4A. At a specific temperature of the 
PTC resistor 7, for example 60° C, it will become high 20 
impedance, as indicated by the resistance line R in FIG. 
3. The result is that the collector current and the loss 
output of the output transistor 2 are reduced. 

The value of the PTC resistor is so selected that with 
an output transistor with the smallest current amplifica- 25 
tion, a collector current of about 4A can flow. Due to 
the comparatively great dispersion of the transistors 
with respect to their current amplification, it is neces- 
sary to provide a current limitation. This current limita- 
tion is taken over by the series-resistance 15 and the 30 
regulatable resistance 17. The collector-emitter current 
of the output transistor 2 develops at the series-resist- 
ance 15 having about 0.22 ohm resistance a voltage 
which controls the control transistor 16 when a certain 
value is exceeded. Thus the basic current of the output 35 
transformer 2 is diminished to such an extent that the 
control transistor 16 will be closed through the series- 
resistance 15 by the diminution of the voltage drop. 
This produces an equilibrium which continues until the 
PTC resistor 7 has a different temperature. Due to the 40 
thin walls of the cover 3 changes in temperature of the 
flowing medium are comparatively quickly received by 
the PTC resistor 7 and are transmitted to the heating 
member, namely, the output transistor 2. 

According to a further advantageous embodiment of 45 
the present invention a still faster temperature regula- 
tion can be produced when the actuating member, 
namely, the PTC resistor is located in the transmitting 
channel of the medium to be heated. The start of cur- 
rent limitation can be set with the regulatable resistance 50 
17. This greatly compensates for losses in the transistors 
which are unavoidable during the mounting of the 
heater. 

It is also within the framework of the present inven- 
tion to use as the heating element a different operable 55 
semi-conductor instead of the described transistor. A 
thermo-switch can be also used as the actuating member 
dependent on temperature. This possibility is shown by 

60 



broken lines in FIG. 2. The thermoswitch indicated as 
18 and 19 is a fixed resistance which replaces the PTC 
resistor 7. It is also possible to use a regular conductor 
by suitably changing the switch circuit shown in FIG. 
2. 

The heating device of the present invention can be 
used in dental work, for example, for heating spray 
water and/or air which are transmitted into a hand- 
piece, such as a boring or spraying handpiece or the 
like. It is particularly advantageous to provide the heat- 
ing device within the handpiece. The heat conduit due 
to its short length and consequently small cooling of the 
heated medium up to the treating location does not have 
to be as long as would have been the case if the heating 
device were placed in a part located away from the 
handpiece. 

What is claimed is: 

1. An electrical heating device in dental instruments 
for heating small amounts of a fluid medium, said device 
comprising a casing consisting of a material with a good 
thermal conductivity and having an inlet, an outlet and 
an inner chamber connected with said inlet and said 
outlet, said chamber being adapted to receive the fluid 
medium to be heated, a heating element consisting of a 
controllable semi-conductor, means having a tempera- 
ture responsive operating member mounted in thermal 
contact with said casing, said semi-conductor compris- 
ing a load output for current flow therethrough when 
connected to a source of voltage and a control input, 
and connecting means electrically connecting said con- 
trol input with said temperature responsive operating 
member for controlling said current flow, wherein said 
casing consists of two parts located one on top of the 
other, the first part of the casing having a recess receiv- 
ing said semi-conductor, the second part of the casing 
containing said inner chamber and supporting said oper- 
ating member determining the temperature of the me- 
dium, said semi-conductor having casing surfaces and 
having upon a casing surface electrical contacting con- 
nections extending through the second part of the cas- 
ing while being insulated therefrom and electrically 
connected with said semi-conductor, said second part of 
the casing being thermally connected with said casing 
surface. 

2. A heating device according to claim 1, wherein 
said semi-conductor has a further casing surface op- 
posed to its connections and sunk in said recess in the 
first part of the casing, the first-mentioned casing sur- 
face of the semi-conductor which carries the electrical 
connections being directed toward said chamber and 
being thermally connected with said first part of the 
casing. 

3. A heating device according to claim 1, wherein 
both parts of the casing consist of brass, and wherein 
both parts, when mounted one on top of the other, have 
an outer block shape. 
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